Introduction {#S0001}
============

Chronic postoperative endophthalmitis is diagnostically challenging as patients often present months or years after surgery.[@CIT0001] *Achromobacter xylosoxidans* is a motile gram-negative rod causing endophthalmitis either acutely or chronically, up to 5 years postoperatively.[@CIT0002]--[@CIT0005]

*A. xylosoxidans* is an important ophthalmic pathogen that contaminates surgical fluids and contact lens solution, coating surfaces with biofilm.[@CIT0006],[@CIT0007] The species' broad antibiotic resistance profile is due to molecular efflux pumps,[@CIT0008] which render most isolates impervious to empiric anti-*Pseudomonal* therapy.[@CIT0009],[@CIT0010] *Achromobacter* is difficult to distinguish from *Pseudomonas spp*. in the laboratory, and misidentification leads to inappropriate treatment.[@CIT0009],[@CIT0011]

*A. xylosoxidans* endophthalmitis case series have demonstrated that intraocular antibiotics alone are often insufficient and that removal of the IOL and lens capsule are frequently needed to achieve resolution of the infection.[@CIT0003],[@CIT0004] The current report describes a patient with chronic *A. xylosoxidans* endophthalmitis who had undergone pars plana vitrectomy and an anterior chamber washout without resolution of infection, whose infection finally resolved after repeated PKP, removal of his IOL and capsular bag.

Case Report {#S0002}
===========

A 79-year-old man with a history of Fuch's dystrophy presented to a tertiary referral center with chronic, recurrent *Achromobacter xylosoxidans* endophthalmitis of the left eye. The patient presented to his ophthalmologist in the Dominican Republic five months after penetrating keratoplasty with pain and reduced vision several days after freshwater exposure while on a hike in the forest. He was found to have inferior edema of his corneal graft without ulceration or hypopyon and was started on topical moxifloxacin, fortified vancomycin and fortified gentamicin every two hours. After two weeks of topical therapy, he developed an anterior chamber hypopyon with fibrin deposition. His ocular ultrasound ([Figure 1A](#F0001){ref-type="fig"}) and examination were consistent with endophthalmitis.Figure 1Clinical images of *Achromobacter xylosoxidans* endophthalmitis. (**A**) Ultrasonography performed when the patient presented with anterior chamber hypopyon revealed preretinal membranes suggestive of endophthalmitis which prompted pars plana vitrectomy. (**B**) Post-vitrectomy ultrasonography revealed improvement in vitreous membranes and vitiritis but demonstrated a retinal detachment. The retinal detachment was repaired with a second vitrectomy with the use of silicone oil tamponade. (**C**) Four months following initial vitrectomy for endophthalmitis, the patient presented with an opacified corneal graft and anterior chamber membranes suggestive of recurrent infection. The patient underwent anterior chamber washout with empiric intracameral injection of vancomycin (1mg/0.1cc) and amphotericin B (5mcg/0.1cc). Anterior chamber fluid samples submitted to microbiology grew *Achromobacter xylosoxidans*. (**D**) Following the anterior chamber washout and intracameral antimicrobial injections, the corneal haze and anterior chamber membranes improved, but there was recurrence of a corneal endoplaque indicating persistent infection.

He underwent pars plana vitrectomy with intravitreal injection of vancomycin (1mg/0.1cc) and ceftazidime (2.25mg/0.1cc). The infection appeared to resolve and his topical antibiotics were tapered. His postoperative course was complicated by retinal detachment, which was detected on ultrasound three weeks postoperatively ([Figure 1B](#F0001){ref-type="fig"}), so he underwent repeated vitrectomy with injection of silicone oil (SO). One month after his initial vitrectomy, he was found to have a new endothelial plaque in his corneal graft which resolved within two weeks on fortified vancomycin and gentamicin eyed drops. After another two weeks, the endothelial deposits recurred and did not resolve with additional topical therapy. Six weeks later and a total of four months after his initial vitrectomy for endophthalmitis, the patient developed pain and was observed to have inflammatory membranes in the anterior chamber ([Figure 1C](#F0001){ref-type="fig"}), which prompted anterior chamber washout and intracameral injection of vancomycin (1mg/0.1cc) and Amphotericin B (5mcg/0.1cc). His anterior chamber paracentesis sample grew *Achromobacter xylosoxidans*, and despite targeted topical therapy, the endothelial plaque returned ([Figure 1D](#F0001){ref-type="fig"}) and the patient was referred for evaluation at a tertiary referral center.

Upon presentation to our center, the patient had light perception only visual acuity and an intraocular pressure (IOP) of 45 mmHg in the left eye. His anterior segment exam revealed an opacified corneal graft with paracentral thinning, no corneal epithelial defects, a retrocorneal plaque, and no view into the anterior chamber ([Figure 2A](#F0002){ref-type="fig"} and [B](#F0002){ref-type="fig"}). He denied pain and had minimal conjunctival injection. The patient underwent removal of his graft, IOL and capsular bag removal, and repeat PKP in the left eye. SO was prolapsed forward from the vitreous cavity through the open-sky by manipulating the pars plana infusion cannula. The SO did not appear infected, so the remainder was left in place. The patient received intravitreal vancomycin (1.0 mg/0.1cc) and ceftazidime (2.25mg/0.1cc) and Sub-Tenons Triamcinolone (40mg/cc).Figure 2Clinical images of chronic, recurrent *Achromobacter xylosoxidans* endophthalmitis. (**A**) At the time of presentation to a tertiary center, slit lamp photography demonstrated minimal conjunctival injection and an opacified corneal graft with an endoplaque, which is highlighted with a narrowed beam (**B**). (**C**) Five months after repeat penetrating keratoplasty, removal of intraocular lens and lens capsule, and intravitreal injection of antibiotics, the patient's corneal graft remained clear. (**D**) The patient's retina remained attached under silicone oil with a focus of fibrovascular proliferation at the inferotemporal margin of the optic disc.

Pathological evaluation of the cornea button, lens capsule, and IOL demonstrated inflammation but no organisms. Samples of each were initially reported to grow *Pseudomonas fluorescens*. On day thirteen, the pathogen was identified as multidrug resistant *A. xylosoxidans* ([Table 1](#T0001){ref-type="table"}). Five months following surgery, the patient's visual acuity improved to 20/350 with aphakic correction and his IOP was 10 mmHg. His graft has remained clear and there was no evidence of infection or intraocular inflammation ([Figure 2C](#F0002){ref-type="fig"} and [D](#F0002){ref-type="fig"}).Table 1Antibiotic Susceptibility Profile of Clinical *Achromobacter xylosoxidans* IsolateAntibioticMICSusceptibilityAmikacin≥64RCefepime≥64RCeftazidime32.0RCiprofloxacin≥4RGentamicin≥16RLevofloxacin4IMeropenem8.0IPiperacillin/Tazobactam128.0RTobramycin≥16R[^1]

Discussion {#S0003}
==========

Herein, we report an atypical case of chronic exogenous *Achromobacter xylosoxidans* endophthalmitis in the left eye of a patient with a complicated ophthalmic history. His clinical course highlights unique challenges in the diagnosis and management of chronic endophthalmitis. The patient presented to our tertiary referral clinic with marked vision loss, but there was no view into the anterior chamber through his opaque graft to assess for the most common features seen in chronic endophthalmitis -- hypopyon, keratic precipitates, or a plaque associated with the capsular bag.[@CIT0001] In light of his clinical course marked by recurrent endophthalmitis and a recent positive anterior chamber culture from the referring site, surgical management was elected to achieve definitive diagnosis and visual rehabilitation.

Chronic *A. xylosoxidans* endophthalmitis most often occurs after cataract surgery[@CIT0003],[@CIT0004],[@CIT0012] and has never been reported as a complication of infectious keratitis. The patient's most recent ophthalmic surgery was penetrating keratoplasty, and his graft had remained clear for five months without evidence of infection, suggesting the infection was unlikely to be related to the surgery, though donor rim cultures were not available. The most likely etiology of the patient's infection was contamination through fresh water exposure given the ubiquitous presence of *A. xylosoxidans* in the environment,[@CIT0013]--[@CIT0015] and the development of corneal findings days after the exposure. Therefore, this likely represents the first reported case of *A. xylosoxidans* keratitis progressing to endophthalmitis. *A. xylsoxidans* is known to deeply infiltrate the cornea[@CIT0016] through which it could have directly entered the anterior chamber, or the organism could have migrated along a corneal suture.

This case additionally highlights that current automated microbiology kits have difficulty in rapidly differentiating between *Achromobacter xylosoxidans* and *Pseudomonas* species recovered from clinical infections.[@CIT0017] This patient's isolate was initially identified as *Pseudomonas fluorescens* (99%-Vitek2, BioMeriuex, Raliegh, NC, USA) but ultimately identified as *Achromobacter xylsoxidans* (99%-Vitek2) upon repeat testing and confirmation with a manual commercial kit (APINE, BioMeriuex, Raleigh, NC, USA).

Roberts et al published a case series describing 5 patients with acute postoperative *A. xylosoxidans* endophthalmitis following cataract surgery by the same surgeon on the same day.[@CIT0018] A contamination investigation revealed "massive colonization of the phacoemulsifier irrigation channels by Pseudomonas fluorescens." The authors concluded that the source of the patients' infections was unknown because the bacteria isolated from the phacoemulsifier device was different from the identical strains isolated from the patients.

Our case and other reports of *Achromobacter xylosoxidans* misidentification in the literature raise the possibility that the "*Pseudomonas fluorescens*" contaminant was misidentified and that the contaminated phacoemulsifier served as the reservoir for the *Achromobacter xylsoxidans* endophthalmitis outbreak. The frequent confusion between *Achormobacter xylosoxidans* and *Pseudomonas spp*. has significant clinical import. Clinical isolates of *Achromobacter xylosoxidans* are typically resistant to aminoglycosides, fluoroquinolones, and cephalosporins, which are mainstays of empiric antipseudomonal therapy.[@CIT0009] Misidentification, therefore, leads to inappropriate antimicrobial therapy and a delay in clinical resolution of infection.

Available data from case reports and small case series suggest that surgical management of chronic *Achromobacter xylosoxidans* endophthalmitis, including IOL and capsular bag removal, is critical to achieve resolution of the infection as a result of biofilm formation.[@CIT0003],[@CIT0004],[@CIT0012] This is consistent with management recommendations for chronic postoperative endophthalmitis caused by other organisms.[@CIT0001] In this case, the corneal graft was removed in addition to the IOL and capsule complex. Due the antimicrobial properties of silicone oil,[@CIT0019] silicone oil was left in the vitreous cavity.

Recent evidence suggests that *A. xylosoxidans* infections may be on the rise.[@CIT0020],[@CIT0021] This unique case demonstrates the importance of developing better molecular diagnostics to rapidly distinguish between *Pseudomonas* species and *Achromobacter xylosoxidans* as well as the need for surgical intervention with removal of donor tissues and implanted prosthetics to adequately treat chronic endophthalmitis.
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PKP, penetrating keratoplasty; SO, silicone oil; IOL, intraocular lens; IOP, intraocular pressure.
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